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* To present and review the steps and the data
used bn the development of bacteria and
benthic TMDLs for Listed segments n the
Oceoguan RLvVEr BASLIL.



Development




Occogquan RLver Basiin Listed Segments

BacterLa
: Length :
WATERBODY ID Stream County/City (mi) Impairment

VAN-A19R Broad Run Prince William 151 Bacteria
VAN-A19R Broad Run Prince William 7.26 Bacteria
VAN-A19R Broad Run Prince William 1.06 Bacteria
VAN-AL9R South Run Fauquier, Prince | » 24 | Bacteria

William
VAN-A19R Kettle Run Prince William 7.59 Bacteria
VAN-A20R Occoquan River Prince William 1.61 Bacteria
VAN-A21R Little Bull Run Prince William 3.03 Bacteria
VAN-A23R Bull Run Prince William, | oo | Bacteria

Fairfax
VAN-A23R Popes Head Creek [Fairfax 4.92 Bacteria
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SUMmary of Changes itn
Prinid 'y Cowntact Criteria

Instantaneous| Geometric
Indicator Status Maximum Mean
(cfu/100mL) | (cfu/100 mL)
Fecal Coliform Old 1,000 200
E. coli New 235 126
Fecal Coliform Interim 400 200

Changes went into effect on Janun Y 15, 2003

Both New &. coli and interim Fecal Coliform criteria apply
Fecal coliform criterin will be phased out 6thV6L5 N e e
coli sovaples have beew collected, or after June 20, 2008



Bacteria TMDL Development

Source identification
and characterization
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Loading
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\Watey @Aatltg Model

Hydrologic Stmulation Program Fortran (HSPF)

» Hydrologic Model

»>watershed Modlel

»Stote of the Art Modeling System
»EPA approved approach



HSPF Mootel
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Bacterla Sources ASsessiment

Addresses the following Lssues related to bacteria production:

Fecal Coliform Loading from Human Sources
" Straight pipes
" Septic systems
" Blosolids

= Fecal Coliform Londing from Livestock
" Livestock Lnventory
" Llvestock grazing and stream aceess
" Confined anbmal factlities
" Manure management

= Fecal coliform Loading from wWildlife
" wildlife nventories

= Fecal Coliform Londing from Pets
B Pet (nventorles

" Best management practices (BMPs)



Huoman Contrlbution
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Pasture

® Fecal Coliform Decay

Livestock

Confinement

Manure Storage

Manure Spreadlw@

Pasture

cropta nol

Runotf

Streamt




Do

wildlife
\ 4 A 4 A\ 4
Pasture Cropland Forest Built-up aren
L o o L
v v v
v
Runoff
v
® Fecal Coliform Decay .| Stream




Pasture

i’.,w!‘l/

7 4/2'\"))
(EHIL

Pets: Dogs § Cats

Cropla wol Forest

BMLLJC-MP area

Runotf

® Fecal Coliform Decay

Streamt




Source Loading Estimates

" Determine the daily fecal coliform production by source
" Estimate the size/nwunber of each source

B Determling whether the source Ls
> Dlrect Source
> lndivect Souree

m Caleulate the Load to each Land use based on a momtmg
schedule and for each source

" The sume of all the individual sources Ls the total Load

" Source loading estimates used tn HSPF model to stmulate
Ln-stream bacteria concentrations






Occogquan RLver Basiin Listed Segments

/
Benthic
: Length :
WATERBODY ID Stream County/City (i) Impairment

VAN-ALOR South Run Fauquier, Prince 23 Benthic

William
VAN-A23R Bull Run Prince William, 4.8 Benthic

Fairfax
VAN-A23R Popes Head Fairfax 4.9 Benthic

Creek
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TMBL Process for Benthic
!m]salrmem,t

Stressor Identification

eInstream water quality

Biological Monitoring Reference Condition
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Benthic Stressor ldentification

" wWhat pollutant (s) Ls causing the
Lmpatrment of the benthic oommuwl‘cg?

B Common Stressors Lineluole:

» Dissolved Oxygen
» Nutrients

» pH

> Temperature

> Sedlment

> Toxics



Data Used Ln Stressor ldentification

water @Aatétg Data
a)  lnstream water qmttt@ data

Blologleal Assessment Data

a)  Assessiments performed sinee 1994
b) Habltat assessments

Toxlc’utg Testing,
a)  Acute tox’witg testing
b)  Chironic toxicity testing

Discharge Monitoring Reports (DMR)

Flelo wotes and observations



Benthic TMDL Devetop AT

Adfter primary stressor bmpacting blological
community ts Ldentiried:

= Biological veference condition established
" Reference watershed approach
" Endpoint Ldentification

" Dyl ry stressor pollutant mooeled

" TMDL developed by determining load reductions needed
to achieve water Quality standards






Data and nformation Used:

" watershea phystographie data
m Hgdm@mpma data
" \Weather data

" Pount sources and direct discharge data ana
Lnformation

" Environmental monttoring data

" Stream flow data

B Racteria sources assessment data

" Bewnthic stressor Ldentification data



watershea phystographic data:

Type of : Processed/
yP . Data Source Obtained Notes
Information Analyzed
Reach File Version 3 (US EPA BASINS)
IS National Hydrography Data (USGS) TE G
e . 3 Gaps in NVRC 2000 land
B Northern Virginia Regional Commission W ey
Land Cover Data 2000 Yes Yes ; i,
Cover data A filled in with NLCD data
National Land Cover Data (NLCD) 1992 .
to create a hybrid dataset
. USDA State Soil Geographic Database
Soils (STATSGO) Yes Yes
Digital Elevation .
Model (DEM) BASINS Yes Yes 30-meter DEM resolution




Environmental § Mowltoring adata:

data

Field surveys

Type of : Processed/
ype o Data Source Obtained Notes
Information Analyzed
Includes ambient water
i Virginia Department of Environmental Quality quality data, biological
Monitoring data v ;
y Occoquan Watershed Monitoring Laboratory data, dissolved and
and station . . -y In Progress In Progress - .
. Local agencies and universities sediment metals/toxics
locations ;s e s
Citizen monitoring groups data, fish tissue data, and
steam toxicity testing
Data include: hourly
rainfall, temperature,
Wt RLEILs National Climatic Data Center (NCDC) Yes In Progress e SpEee e F.’O.mt
data temperature, humidity,
cloud cover, solar
radiation
U.S. Geological Survey Continuous daily stream
Ricall, fay.oata Occoquan Watershed Monitoring Laboratory AL PR GHICE flow record required
Permitted facility
Letluis i DEQ currently compilin
discharge Virginia Department of Environmental Quality | In Progress In Progress : e e
s information
monitoring
reports (DMR)
Stream geometr aclh Information may be
g Y lus. Geological Survey In Progress In Progress Y

needed as model input




Bacteria Sources Assessment data:

Type of : Processed/
ype of Data Source Obtained
Information Analyzed

Population/
Hougehold/ U.S. Census Bureau Yes In Progress
Septic System
Estimates
L“{eStOCk USDA National Agricultural Statistics Service
estimates/ - . .

X Soil and Water Conservation Districts In Progress In Progress
agricultural i

! Virginia Department of Health
practices
Wildlife - v
: Virginia Department of Game and Inland Fisheries Yes In Progress
estimates
. U.S. Census Bureau
el National pet estimates per household Es A L
Combined-sewer it - g
£ Virginia Department of Environmental Quality No No
; Local agencies

outfall locations
Active and
historical Virginia Department of Environmental Quality No No

industrial site
locations

Local agencies and stakeholders




Benthic Stressor ldentification data:

Type of : Processed/
ype o Data Source Obtained
Information Analyzed
Virginia Department of Environmental Quality
Macroinvertebrate | Local agencies
g X ¥ In Progress In Progress
monitoring data Universities
Citizen monitoring groups
RBPII & Stream
condition index Virginia Department of Environmental Quality Yes In Progress
scores
Virginia Department of Environmental Quality
Water Quality Occoquan Watershed Monitoring Laboratory
o ’ N T In Progress In Progress
Monitoring Data Local agencies and universities
Citizen monitoring groups
Acute/Chronic Virginia Department of Environmental Quality
> - - In Progress In Progress
Toxicity Study U.S. Environmental Protection Agency
Facility Discharge D n :
Monitoring Virginia Department of Environmental Quality In Progress In Progress

Reports

Local agencies




Timeline and Deliverables

Completion date for TMDLS: Spring 2006

Flnal TMDL Reports

TAC and Public Meeting #3

Draft TMDL Reports

TAC and Public Meeting #2

Stressor ldentification Analysis Reports

Sources Assessment ana Characterization Reports
TAC and Public Meeting #1



N ext St@pg

Collect avatlable data

Analyze data to investigate the bacteria and
bewthic tmpatrments tn the watersheo

Conduct blological stressor Loentification
and prepare reports

Develop bacteria source loading estimates
Develop the modeling tnput parameters
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VIRGINIA DE
EMVIROMME

Local TMDL Contacts

Departwment of Environmental Quality
[)EQ Kimberly Davis - 703-583-3937
i Rvdavis@daeq.virginia.gov

WWW. g . Virgnla.gov

The Louls Berger Group, Inc.
Raed EL-Farhawn — 202-912-030F
relfarhan@lounisberger.com
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